Ch ap. 2 Re\otvishc JWV\QW\"CS

B} now we lL‘“D"O e e%wa.‘*)Ms o-t— mo*h'm/\

.—’-?-——7

0“\’ N cﬁawgei PJ\W“\’\.cle. e 44\“‘01*3[« E/R*%é(o@s/ (€.

OT; — - — S —
2;‘:€<E””%—><@3 &:QJ‘E

o Helr QBU;JmIQM* mwiﬁesyl«/g covaviant */-\a\fm/

0% oL
d(_ ;_};(: U(?

0("C wC

) At

UL(\Q_ Hese £ u\vrAMS av- e C—[du:gl'cé-// ((C‘-"VV\(”}Q:&QI/‘
/s"i" (‘5 Jegl\r\mé/e "/-'o V‘GCas‘(f' \/%em (\/L\/'O %e
/"x"\a\/\&/Q o*p Lﬁ?l/‘&l‘/\?l\aw o HGLVV\.“L{"O'VU'O\.V\
a/k} vxo\vvucg/ OKWH‘C(‘F&&%‘A& evew(fua,l t%\,ka\vx‘k/lw\ MM&/\%'

= Sdurt Wil ‘e Pw(‘«\caele_ Oj\: Leask Aty

TF o  partcle moves Hrnn one phace space
pornt O = (Z;\/ ij) at Hume t, Ao anothes
N
Follow He Wﬂjecﬁf% Hoat  winiond ves  He
A<cTlon s




Fr ovn this | one devrives  Fhe ngwu/)&ms of
motion (He Zalen ~Lagrange cpuis\ by Aevvacdirg
e §71—m~h'maw m\‘/\/\mwm e Ukﬂu“ézlr‘v\i dg: d

4 Y /S(%B-_-g%zf

€,
AL YL -
0 =54 = ZZ S'ﬁo\ (9—@5@ Lgéi ggﬂjt

3

L
O—_%A:Eg L ALy .(Jc”
R R A LM

vani shes S + =0
at— the %//Jofn‘f'sj
L. (+ we 0'1413 considey
5 Frose paths Hhat start
a at ? ot Hme 4 and

end ot Zl}o ot e ‘6.l>

Nmrela"h'w‘g%; Qf)gamp/é, - Aow Z»ﬁ\7l/‘-a'/\-7l‘at/\. JJ%Q%L\CS' G)Dr\/z.f

= consider a ?wo)'eah'/e, near~ He Sarthts surtuce

X,
/ \
(o,2) s+ +=p (L,0) Ly
O . at hwme
Re (:a.(( at WWN‘)(&»‘F)(/ISV‘?C&/(# v l qq
L=T—-V = 2 (%7 +2)-m3%x=



Foe  these jatpal and Fral pronty He acthon s

[77
A= {"im(v'é,’“+7éf_> - mgxz&)}&
O
where %, (4 ) X L€ dre o be
Cée'lf{“m\'\/\e&

2 (Mol _
= Gh-0=2 %02(97: At97c

BN

L i

+ surface Yerws SAnf vanish

O since  Sx. =D Hhere
- B ﬂ— J DL —'O =2 J °
= c — = = — (mx =0
(0 2= 4 3 4 ()
ov~ 7'( = C‘NS‘—faVL*&
= L
=Lt 4
ad) %, (6) 7

() 2L _d 3l_g = —mq - A g N0
0( )n“’e—/\f‘ﬁ‘lﬂm c st
or Y2 =-9 =7 xz(ﬁz\/zt -?E%wa




M@Ké/ /e{”g F!-/\ad %e_ Lﬁ-jwm\/\7|an FA At

%,ul\/es ‘7’4\@ Co f/*eo‘f /‘e[amtz'w:s)épc %mac{'nms D“’t MD”hO’V\

Cit- A'AJ L f\/qﬂ—gza-’ a)t(, 740

A < gf LAdv = Y Y| d=

(461/\? g(’c

\I
o< \s;
I\
<
S
Qi-
i\
—~
<
+
</
~
\/l
N
P)

/\Jc)(,C), e seel. exhenia 0-(? }4 {‘10_4 %eg_
tarst+ L e/)c‘/-s/’e G )(/\ ALl /.né’r:hla'( ‘}:”‘“W‘eSJ

ﬁemeﬁor‘e/ we aV\7L’(C/'Pa+Q— —%\4‘{‘ A rausF J>Q

7 [ orent= ;n\/dV‘l‘ml/\f’ CSCa[awB

=> /-Asfﬂec“lL)/\-(Y Y oxéol)e /4 %l‘s means \/L%\dt
L

= |n \/ar\mmfj

qu*%er c ovxgz'o/era‘hmg

(&Y For a Free pachcle e &)qaec“(?’ L at

/

Z_. éz\ohj ﬁ/elae‘/\J o g/oeeag m a‘/ not e
/905“’70"\ nor e é/w\ecﬁ[zmz\ o F ue/oa%&.

= //—l"e— 01,\/01 'D/aus[é/e i vartant Cons hructed
Fron veloct /"“-?C“ﬂ//'.‘/k;(/'ﬂwCF UOC: Y(C/:’B) 23

Umu“: Yzctﬂb/auz:dfz 20



/TtC‘.S i‘/\\/ou"t\qvf‘('.’ \/xa_s G(ll\/\qu\.Slb-Vl.S 04\- Wﬂ
= we W\WU/IP[J &9\2( WASS M 0/6 e PdV“HC(@,,

This suqgests dhat L for o ree parrbele
might e chosen 42 be

2 ' 2
—_ e L
{ = P——— WA-C [__. Z

¥ =

U

We mus+ Check 4 see Whedter +e
Z(A[Ef‘ - La?mam_je egu\a‘ﬁ‘a‘ms nna e sense

O
2 4/&>,é;—@=>-4—é£:©
x: At 9%: At UL

wd DL _ = _ 2w
) So e (D¢ Z’c—l\:\/mbﬁz

- A

C 2 l/

(l — %’7:- 3 = Z\Z% CM/D'V:@VHL’g
%e P@(a."]’l‘\//‘C‘h(C

._._.7 A

— f(L— F =0 , oV ?7: cowstgat hio m g it
0{’5 ,'q e 5z>/uf73w/

aS Lexp ected

{o w e CW\.C[VLJ@_ %q‘/‘" a wn qp/r\o/)w(‘a,“e. \/‘e/w}v‘ws%‘g
Free —,pawv‘fc/e

Z.a ' a vf.j/al« /'{

\ ‘ , b2
b)lu el &/oeS fa%}ﬁy X/Z'#-ree = Loveats ,mavariant, *



(‘>> /\)ow CMSl‘/eV‘ A

7 =

\ fm-%‘c( e /‘“‘e‘”“‘*‘f‘jr
D1 exfernal E B - Frelds

We Lnow hat i~ He [oo ve/oc/’? f1on -
He /~/\+€V\5\ C‘A‘Uv\ E/Vle"‘ja /‘S ma(:«/‘& e/@-CMSﬁﬁé/

f‘.f’, ‘ . — $ — __\_ % - Z
Voo 12 7 (ee B
//Zc «/L/ 51\/\CQ “(fe_ VLJW\V‘G/AJ‘T.(//‘S% ‘C Z_ajv‘étvlﬁl‘a%
/s [ =TV, we expect= [ 4 -'6_30:
=0

77/[uu He na%uvv»( jeh€r4/1~?aﬁl7‘aﬁq ~fo ‘/‘\Vlh‘ﬂ \le/oc:/‘%)
/s X(/\./z‘b - U&A“

.

Ths s Cow\/’/cﬁ‘e/& correct, and YL s
(N Z.O«*ew‘l_?:' /;\\/mr(\&tl/\lb/ even M.OM7L\ /.‘l" /;/

not — pranc ﬁesf’/& covavraut

Anad e imlem—é_a7l/‘dnﬁ~e_ ecuahons do

( ' r
T ve_  Yhe Covre c+ Cq U 4{7 oS > mo%o\q
] . d /
%as [ s \/‘emag//\} \/e?)w.(#l‘e ‘ 7{:2—&1"%—; 20%



5 d \( ) DE .
=2 = MW + 4 - —9 T — 4+ s '}AZ
At < E— ‘B é?x; ‘Z—-LU‘}

< 2%
-
Now recall ot A= A (R, 6

= 0&5 = g,__A‘ A-QDTQV\AZ
At D+

+ % z(u Ay A
< 3 ¢ X 073’)6}'
and = L DA
VAl — e
= 3 - S
Maf‘ea\/er- QA’)’ _,)A_C = S
— — 2 < kB
X, ’3(7 P k.
Wherel DA by S
P E (3 - g, - (38)

aw 9,7/ e “How AV‘J %u«w“”“‘”\ PLKS\‘CS)

44\6 Haw\‘«(‘/’ﬂu‘aw ls C‘MS‘l—f‘wc\feoQ 20,_|




F//‘S‘L’ % H.e MO\MIE"’\'%MW\ f CMJlAﬁa,‘tL(
+D wn?/ ‘7-Qp\eu~;\,(t q,,fi Caaf‘éé'wvﬂl"e {/ /S

é/e%/\eﬂ be

>, 3.65 S% m {

'Tte«xt ) .
H= =@ &= fu-

anwd Ho wse s H 1o~ e \Nhe Q[‘C-SS‘C”“@ ov” QM/

/'\<*'60{-l" —(_Le sv’_c““eﬁ (('P'?‘/‘S\I_ BV\A"M“I"‘%\(‘;V\” }wua/ueg “He

—

replaceaent P ~—c~’t\V/ L\\/L QM c
20



